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g ^^98 ^MS 2!|§SAISX|0II 5!°^. § CH ^^AIim:Hlb ieil:^iEll^ 

^ailEKCholesteric Liquid Crystal Color Filter)! 0|ge^ ^Uft 5!|§SAIirxlOil 5!0ia. 

film transistor-liquid crystal display : Oim 9h§5AI9xIS 2^S»):?^ 0I¥2 SiO. 

^St^ei 5H§5AI§xl^ o^¥ :?ieoiaf Mai^ ^^^^ M^XI^Q Oi21IOi:^l&(TFT array substrate)Ilt ^ 
V :3ieO|2i:Q Maib ^a^^E^ :^l&(color filter substrate) 1°^ ^^ElCf. 

oi2H§h ^ssAisxioiiAife ^oi s^^:?ie2j m¥Oii ^x\^ ^dfoi^i ^@io^ A^g8^c:^. 

naiu. 01 «!iSfoieoiiAi 2!i§SAisxi2i 2f »3^s^^Al ^xiis s^a^^sb 7% §e 

^. HflSHI eMgSAi^xIM jgiSaPI ?l5HAi^ ^afOiei SHO^ a^^iS^OI 3iXI 

:hi acf. 

CCFa^Ai. ^dfOIMSI SS! ?l6HAib 2^ ^^^121 g^^l B^l 5h01 , 8^01 U 

«H£l£l(battery)l MgSHS^Q. 3£iU. 01 5E§^ AFeAI2.K)H JilghOI 2i01 

E«I§M 5HlSf:)| ?lo« 512011 ^afOl^si MSSHI Sffe ShMS 2!i^SA|^XP^ 

Cf. 

01 «un 9«sHAisxib si^Ss oigmol §^o^°s, ^a^oiMi^h ri^amb s^^e ch^ 

S3f:?f SiUl OHSOil SAI^i- ^□^EHOIIAl AtgOl :?^^S^Ot Slf^^aoiU PDA{Personal Digital 
Assistant) 12] ^CHS HAI4iXF^ OlgSH SAD. 

Oliigf e^A^^ 9H§SAI§x|0IIAi^. :?l^ eiiSfiAI&xlOijAl ^ss^^S t^S M¥ 

naiLK oiaii.^ l^A^i eiisHAisxife si^aa oism°s. ^^-^\ ^ssi loixi^ g^isoi 
a. 

fe^:?i2f ^01 fiE:?f 101X1^ g;tiib oi ef^a oiissAisxisi 2i¥S0i ^:^i ^aiEi :?ibs 
e^fem 0101 ^:'i m^:'ieoii ?lxl8^b e^Ma^oii sish e^Ms ^. qai ^ainei :)iBe ¥3^6HA^ 
s^^os H^£i^ g^^'^^. 01 ^aiiQM 25j gsfm^Ai ¥]!jeoi loi:^ ^o^xl?ll s 
a. 

^bh5|og ^2HlEl°j ^Bll^ ¥]2FM3f^ e^biaiom. ^^£21^ bl9l5^:^IS :?HIH^. ^^:?l2f ^01 

soixife s^aise 3HS8h:?i ?i8HAib oi ^aiiEjsi ^}}iii g^:>ii mo^ ^nfge ^oi^ 
■ g^aoi sA^u. ^aaEis oissife aissi ^^^^ aai^Eis ^s^jhi oims «is 

s^tiise SHish:>i ?imo<. sjm <yiii5|o^ e^M/^]3f8fb eai^Bi^' ^§(oi 

m. CLC^ ^^i]&)e o|g§^ ^§HAlsx|:?^ ^^/^H^^asia. 

0|^■|^^ CLCS 0l¥015! ^dHUEIS ^^A^1 2i|§SAISxl01l ^K\% 9i{SSA|§X|2i y 

/^^itfs o^oi Saol B^sm ^ aiH, ai S^af^ii^bl (contrast ratio)M 4* 

^Ol CLCfe U^S ^51 OIPDI. 01 CLC2I ^^^K\ mSQIfe 01 CLCSi U<yS HI XI (pitch) 21 SSOil 
l§£i:?l dUEOII. §h 2f4iOilAi E|X|2| ^5011 a}£fAi «^A^£|fe HfSai 4^ SiQ. S CH ^ 

Aiioi Msms eiz^oi M 4^ Sib ::'ui#2i iifsa^g 400--700nm AI-0I2I srs mSCHOII ghS 

EiP. OlOH. ^^:?l :)^Al§>fi 1 ^^ev^^ eSOnmSI mS^OII SHSSKM. ^m,^^ 550nn¥E0l| 8H&5^ffl. 
450nniVa2| mSCHOll SH^g^C}. 

ac ^sigEife R.G.B2I 2^2,^011 8H&mfe EUTS^g i^iiism. 2|2i2j g&'nf&oii oioH 5f. ? nixi e 

3^:?^ 4S:)|£a 58^01 EIXIffiXKMI SHS^fe mSS^OllAi SSiSS SE^ ^SIH^S 

«VM/¥j3f A13lfe 3^^£^ aaSCf. 

^. e 2| s^iiiOii 3H&mb ^oi gaisj mss^e ^^si^ios sfMAi9i£* siissj ei 

xie 2i?i^^^ 51^^ ^ aia. 

0lo^ £ IB ^9}^2J CLC ^2HlEie 0|g§h ^^A^S 5h§3A|&X|2| 9^011 Cllgh E+S^ 2.^^^ 
OS £A|§t eSEMAi. 5»§SAI§XI^, It^^a^Oil SS^e B/SH(on/off)S^^ 

s ^xF8i s,^a^ sgHxi:ii:a sfu:?^ s^4i §^ :^H2i 9»§oii ^aife agre ^gshoi a4:2i ¥2f£g 

Al3l^ ^SSIS ^Sa^ 2i|§HA|§X|(AMLC0 : Active Matrix Liquid Crystal Display)^* 

a. 

£Aigh b^2^ ^01. ^¥ ii m¥ :?ie(io. 3o)oi /hs ^^^^^ oi^aoi cHirom sin. oi ai m 
¥ :?i&(io. 30) Moioii ^§#(50)01 im^^ sia. 

^oi :?i&(io)Hi ¥S :?IB(1) mvoii^ ^^^^ meHXl>i£i(T):'^ s^soi 2^:2. 01 
eeHXi:±:a(T)2j ^¥011^ 01 eg^xi^Q (T)2^ 31£J0i 5i!§0ll ss^i ei:'^8^b S^^t^l 
Sfe §f4:£!^(16)0l S^4lS^^£ S^aOi 2ill. 01 sf:4iS^(16)2l 8^^011^ eH§0l ^§9X1 Stb 
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s^oii/d2i s^s x^BS^fe nm^Mu : eiack Matrix):?^ saaoi Si^OI. ¥9 

^¥011^ QWP(18 : Quarter Wave Plate)3^ es»(20)01 ^S^0\ 2ta. 

^^91 m¥ :?ie(30)2J ¥9 ^Ollb ^^^§^ If^^S^Hf CHgmb ?1xl01l, R(5j : Red). G(^ : 

Green), B(S ; Blue)2J m\ sHSmb HfSCHSj SJg 2,^^,^ a^AfAl^lH. 3 21 IU&Qi°J #3fAl5l 

b CLC ^a■ilEi(32):^^ i^aoi sin. oi clc ^^\ma(32)9\ m^oii^ clc ^y^a{32)oji/d ¥]ifAm 
a^a S4^3^fe s s4'S(34)oi saaoi sin. ^I'l clc 12:1^9(32)21 ^^^oiife ^-^^m E2^m 2id\ 
cfg ssa^(36)oi sa£ioi 21a. 

^. ^&^^2l CLC mediae oig§^ s^ah 5H§fiAi§j^ioiiAjb. ^^^^ m^hxi^ei ^ i^^a^nf m^i 
oHi^^^M ^¥ ::'ieoii g^oni, CLC laiiEi §i ^a^ei 3f¥ :?i5.K)ii 

Dim, Lue^ S-^AH 2i{§HAi&xioii/d sf^s^oi x^ximfe n^mi^ a^s^oi gssh 
a. 

E 2^ £ 12j ^¥ :^l&21 :H^5!o^ £A|Sf SS£Oia. 

£A|t[ bF2^ ^01. Ai^ 5{jnm^ ^%'9.^ bH^(11)3f CilOIEl tiH<y(13)0l RXmO\ 

QHM^^(matrlx) 0I¥I2 2AO[H, 3i!0IM HH^dDHf QI019 «H<y{13)OI MXmO\ §2jgfe 

sF^iS^oiife ^4:2^(16)01 a^aoi 2112, 01 ifiiia^(i6)3f aasoi eiQi MgHxi^^ad):?^ saa 

01 210CM. ESOIlAi S^B OH^ai A:(14):?^ S^E S^OIQ. 

0|(EH If4^S^(16)B S^rS^LHOllAl dH^(11)3f QIOlEi dH^y(13)3f21 ^01^ 

aioPI ?I5H 0IM3f ^^^^^ OI^9?il 1^901. Et.^ m^^±{H)^ ^±E^[\6)1}^ qioi 

Q bH<!fl(13)LKHI ^^o\D\ SflXim ^^21 BS^ (cross-talk) Oil 2JoH §frlia^( 16)2i 
If^lOllAl UE^U^ ^^m^m g^XISPI ?i5H. ^±E^{]6)S\ 2|3^¥2f ^SZ.^^ SfcH^£l£^ ^ 

01 :)H?a(aperture ratlo)S IfS g.^:'l£OII es^^ fiSJo^Ai. SfSe S^4i:?f §m 

b UEfLHfe 51°^. n ^xl:l^ ^14^^ scf. 

^K\M ^ssAisjtioiiAisi n^m^ M^m&m iss^ eiM^£2f olai§^ s^A^s 

5Ji§sAi§xioiiAi :)w^mm m^^MBi^ dh^ esma. 

2g5|o^^ bu^a oHSHAi&xioiiAife sF^a^(i6)£i sa^a its^^s^^^ &§mxi 
Es. shMfiE ^aoi xishSEib ^flise :7^sc:^. 



MtSO/ Ol^HJfmt Jl^^ MM 

^oi aHim::'! ?i3HAi. g ^^soiiAib if:4^s^2j oi^^e sf^^^s^ES ^go^oi :)h^s 

2f GlMOl e.Uhf1£^^e if^^AIUE^Ml. Sf^Ol ShMt 2h§SA|§X|S ;31SoFbGil ^^01 21 

Q. 

^ & ^soiiAHb %% :?ieoii egHxi>:Ei SJ s^^s^g si^m^ Qiaioi#]if clc ^aiiEi % 

&S4^#a ^01 l^sm. OIIIH eeHX|>iE12f AhOIOII CLC Idi^Ei 5^ ga4^#0l EE 

s gfo^ 01 ^S4=#0I dlsf^S^ ^21 xf&m^ OH^^'^ % S^^iS^Hf :HI0I^ dHi!fl 
il QjOlQ dH^2l2J S:^!^ L^^2j ^^^g g^XjoFb ^^^1 o^£^ ShOI St^iS^l :?il0|^ bHi^l 

SI Giioia uHd3f ?^moj :^H?gs ^ 2ife aoia. 



s^i ^3hoi. s ^^soiiAib Ais oi^sjoi □trmb 

^¥ o^¥ :?IB A^otoll ;hj^s ^:^i m¥oii t^siffl, ^:?! 9ii§soii 

s 2i:?^3^b xii i 2^21 sea^sf; s^¥ ^¥Oji ais J^^^3^ol ci4^ :)H2j :hioim 

dH^ aiOIEl dHi^Sf: ^:?l :HI0|e dH^ % QIOIEl dH^2| S^Oll ^Ximb eei!X|>tEi 

21: ^01 GlIOIEl dHiyeUf ^^^^ MgilXI^El ^^011 SS4^#Ilf: ^::>l §a4-S ^011 S^S ^31^ 

g|a| OH g (Choi ester ic Liquid Crystal) l£liei2f; eai^Ell^ eiiS leH^El ^011 S^S 

E^^ ^¥ :?ie2i ^011 ?i^^eoi ^j^^ie^ ch^ ^SES mcM. ?l 

^XfSg A/4 QWP(Quarter Wave Plate)0IJl. ^')\ ^^^^^ e§iS(contact hole)e 

S8^o^ aisi egHxi:^6i2i Eaiei aass ^ses 

□ an, UlO^^(nematlc) 2m§o^ 01^01X1 ^9ES 

oim. s ^soii d^^^3^ ^AjoiiM ess srsmo^ 

£ 3S S ^^SOll CLC 12HilEig OlSg.^ S^AH 2«§HA|§rx|2| ^¥ S^^Oll B^S 

Es EAiff e^Eoia. 

EAI& ^01, AIS 01^901 ^¥ :?le(110)3^ 8^¥ :?l&(130)01 QI»8H1 SAEffl, 01 ^ 

¥ :?i&(iio)2f s^¥ :Jle(130)A^ol0llfe ei!§!#(i50)oi JHXHsioi 2ia. 

01 2M§|S(i50)S es!§ SX^M0l ^§ g^STES SIS ^^^m '^m^ mDF^(nematic) QiiSES 0!^ 
OlSQ. 
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1 2^(102)01 i^sioi Sin. P9 J\B{m)9\ ^^m^ MEmm sss^s sies^s ^as 
?i^xfB AMSfM ^sfAi9i^ A/4 ?i^xf&oi Qwp(104):?^ ?ixim:2, 01 Qwp(i04) aA^g 
^xisF^ ^assfs S3fAi3i^ a^&(io6)oi ^xmn 910. 

:^ie(i30)2i ¥s :?ie{ioo) ^roiife ^^sf esjxi^Q(T):)h t^aoi sin, 01 ^^q,^ ^^xi^ 

Eim^OII^ R(Red). G(Green). B(Blue)2| ahqII 8H&8^fe 11^90121 ^t^l &hMA|3i:Q. H 21 Ilf^Cfl 

21 P3fAi5ife CLC aai!El(132):?^ saaoi stu. ^i^i s^ai eaixi>:ei(T)2F ac 

g2HSEi(132) AfOIOIlb. 01 CLC ^S:iia (132)0ll/d m3M21 14^3^ SS4^S{134)0I SSSIOi 
Sin. 01 CLC ^a^ei(132)2f &a4^S(134)01fe ^^ei egjX|:^Ei(T)2| Eaiei a^l ^'^ icS 
AI3lfe gii!S(136)0l s^aoj 

CLC §aiia(132)2j ^¥Ollfe Eii!«(136)S S§H m^X\±B(J)2!t aSSI 

^ s4iS^(i38)oi g^goi 

^, & ^^SOil 0}^ «^A^g ^§SAI§jtl(105)0ilAi^ ^^^^ ^eii:^l>ii6i(T)2f 1^4^:3^(138) AFOIOil 

^a4^#(134) CLC l£iilEi(132)l 1^3^01. ^a4^#(134)0| dllf^S^ ^^2j xF&m^ 
0HM^^2] £IH^, 1^:4^3^(138)1 ^Ol CLC 12Hiia(132)2f CHgS^b 

SIM mm[o\ 4^ siiQ, sEt.^ s^4l^^(l38)2^ □¥S2] s«§ sf^^^s^s^ sg© 

£ 4b £ 321 m¥ :?l&2| ^Sg JHS^^IoS EA|g^ S93£0ia. 

£A|§[ d^2f ^0!, Ai^ mUdm Z}^ :?ll2i ^lOlM b||<y(141)3f PIOlEi dHiy(147)0t OHMSI^ =?S:m 
OIPH 2i:i. 01 3il0|e bH^(141) QIOlEi «H^(147)0! MXm^ S^2| ^*Ollb 

^^x\±B(j)j[ i^sjoi ^101^ bn^(i4i)5f QioiEi m{^{w)o\ inx^mb ^^9.^ §2i 

a. 

^'D\ CLC iailEl(132)2f Qimb S^Oilb it4:S^(138)0l S^SiOi 01 
2f4:S^(138)3f ^^X\±:B{T)^ E^a(136)« Sofl SlSOi 2ia. 

^. £ 32j &2?52^ 2:?1loljA1 M in. ^^:)\ lf^3^(138)3f ^^^^ Me«Xl^a(T) A^OIOilb CLC 

gaiiEi(i32) Si al£Ali^ sm4'Soi t^QOi 2iH°^. iF:4ia^(i38)^ noi^ aH<y(140) ^ 

QIOlEi bH^(142)]2f g^gW. CLC 1£I1EI(132)2^ C|j§5^b ^^9.^ ^ ^Q. 

^^:f\ bH3{140) ^ GllOia bHiy(142)il^ S^:i:3^(138) MOIOII ^^^t^ 4^ 2ib S:^!^ 2IS^ 

blB^ ^g:HI t^E ^a4^S(E 321 134) CLC ^£igEi(132)M PSH ^^Xia:^! (Hl^OICf. 

OKEH. ^Oj §f^3^{138)m sf^SS^lS OI^£i:HI ^^mbai. 3 Ol^b ^3^1 

a:^a^(138)e MgHXI^EKT) l^HS^jog eii^f^^:?! oh^oicl 

£ 5b &D\ £ 421 IB^ ll-ll(HI jHEF »g BSl £A|gh BSl£^Ai. ^SU eaiXI>^E12j ^ 
A||§^ ?5 CLC ^anSEI 31 SS4^SI!f 2F4i3^2| 5!§:p£0|| mM M^^O. 

£AI§h m9!t ^OL PS :^ie(100) ^^011 :HI0I^ S^(140)0I g^SiOl 2iI2. 01 :H10|e 3^(140) ^^Oil 
^101^ 12Q|(142)0| DIE 32011 l^SOi 21^01. 01 :HI01M 129^(142) ^^011 Si£xilS( 144)01 
g^£|Oi 9111, 01 ^^£3cll#(144) ^^Ollb §^ ESiei 3^(146, 148)01 ^SZh^ Ol^SlOi § 
^S\0\ 9111. 01 Eeiiei 3^(146. 148) ^Ollb £ai&] 3^(148)S k#A|91b ^^^1 

S(136)S D[X\t: ailS(150)0l 0\m 33011 g^gOi sin. 01 £^#(150) ^^Ollb 

^^m{^36)ll^ Qmo\^ d\i<\^ ^a^S(i34) ^ clc ^^^1E1(132):?^ x\m^ i^sioi 

iiai:Q. e^a(i36)s mm Eaiei 3^(i48)3f s^moi. 6^011 ?iximb 

^(138)01 sasoi aa. 

oian. ^01 ^a4^§(i34)8 CLC ^&iiia(i32)2i bid^ m^^Qsi b^o[^ ^its^b ofli£k di 

^2j ilOl 2I¥S ^tSb ^^XIoHl. SVQ| egHXI>::Ei(T)^^¥^ 21^^01 ^^3b 511 
XF&mb 0HM^^2| SSFH^. ^:)1 lf^3^(138)l ^'D\ ^gHX|^Ei(T)l 

oiaioi#3f m^^oii ^^s^01 s^i i^pofh^mi. sf4ig^2j ch^^i s^^^ #gmoi 

3H^§s 9o%oi^o£ s^Am 4^ Sib d\eq. 

£ 6^ e ^^SOll IHE CLC SaiilEIS Olggh e^AfS 9M§fiA|&x|g m¥ D\B9\ Ms^^^m BDwms. 
UEItH se£Oia. 

ST1. ST2 &3||0llAib. ¥8 :?IBS ^m\ll, 01 ¥a ^dl a^9t e?HXI>:61 ^1 1 S 

^sfb B^iioia. 

^Pl afO^ ee!|X|>iEib ^:^l £ 50l|/d :?52] S|Qt e gijxi >iElSAi . 01 ^,^2^ egHx|^ei2j 

ss oiPb Ms§ ^di ;9i 1 s^§ia. 

OIIEH. 01 «l 1 E^mm S^mb l£2i ^J\Si^ 5101 Om£F. OieilOl 3§ S 2|¥ 

si^a 9SiS5Ai&xis 2im:?i ?ioH QB ±J}m E^mm s^mb ^mm sirass. snoii 
Ai ac ^aiiB2f &S4'Soii e^iai a^shb sssoii s^mb 5ioi s@ia2j ^s^sss sen 4^ 
am:fli ii^ 4^ 9iQ. 

ST3 &5il0ilAib. ^:?l ST2M :?l© ^011 #S4^S1 aSSfb SSOIQ. 01 §a4^#a CLC ^dil 

QoiiAi ai^fisis i»scH2i %i S4»mb bl5^:^ a^^2i aioi 2i^s vssb 2im »xim 
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^B^mm 0!¥fe #S4^0l HmVt §1S Ol^OmW, aSI aiSICblack 

resin)os U[^^o\Ct. 

01 ailSB 0^aS3ll(acrylic) aiaOil 5fS Sfe 2^S• 410j/H a^scf. 
ST4 B^IIOilAife. ^S^% m\ CLC ^aSEil SS8hb B^llOia. 

01 CLC ^2HlEi^ CLCl m\ ^, SSS^ SEOIlAl Wl 01 U (baking). 3Sf8Ffe B 

CLC laiEi^ R.G.B mscHis sis r.g.b clc lanae aiDim^ 52°^. 

ST5fe CLC ^Eiiia Si se^^ssi assoii asa 5^S3f aii5^= ?ixioii 2 ^^^isi 
s^s^fe BJiioicf. 

01 M 2 s^i s^^s^3^ sisi eg|xi-i,Ei:?f ^mm 

nam. 01 ;gi 2 b§£S ?ioH ^a^^s^f clc ^2:iiEioii 2ia. 

ST6B J9I 2 g^ai saH ^^^^ ^enxi^asf i^^iSi^s aam^ b^iioiq, 

OKIH. 0! CLC ^aHlEi2f CH^m^ S5|o^ g^^M ahD. 

§EH2| eiiSHAISXIOilAife SF4:S^0I aH^3F GII0I9 tiH^Si lilXfm^ §^ UjOII ^XHo^01 n=? 

§01 80%0I^§ 4= Si2i2lU. S ^gOllAife :?II0IM dH^. G1I0I61 91 ^^x\±B\m S§} 
Sf^ OiaiOl #3F AhOIOII ^S4^# CLC ^aiEie S^SPI QHSOll. 01 ir#4^# Si CLC 

^ai^QOll Si6H dH^ ^ m\B BH^dMOISI a:7|S! SrXISr 4^ SiH. SES^ ^ 

^a4^#0l e2H2| 0HM£l>i-2l ^Sl Soh:?ll £I°S. SF4iS^l 21^^ UH^ Si 

laHHEiai avA^flSE CHMOi IT^Am 4- Sib SSs 



0I2^ ^01. e ^^soii (HE CLC ^aiiEi ^ ^^xi^a oieiioisi '^\^% 

5!«H, CLC ^a-iSEi Si ss4*s§ Ms«xi:^iEi2i s^¥Sos 8^:^ S4i a^M ^r^s®^ 8h 

b ?|xlOll l^ofH^Mi. &S4^S0I a:i:9^0|2i2| SSI xf&Shfe ^tfe 1£2| 

sf4:a^sj cuv^e s^B^^s^H^ ssir 4^ :>n^ioi e:^^8^01 h^m^em 

^% ^ si^Es aaol s^s siissAisxia 4» sia. 

gl^S 1 

Ais ssL^^ oi^soi cHsmb ^¥ 9ki 

^¥ Si m¥ AhOIOil ;HXH@ ei|S#2f: 

^I'l ^¥ 8^¥0II a^soi. 5ij§#oii aixis ^i\o\^ n \ s^e> sea^^f: 
^¥Oii AIM iilx^o^01 :'H°i :Hioie bH<y si aioiQ an^ij: 

:hioim hh^ si aioiei dH^sj iim\^ s^oii ?ixi8^b e^e^ egHxi^^asf; 

aiOlEi dH^12f 9|9| egHXi>:Ei ^011 g^S &S4»S2^: 

^S^^S ^(Hl SSll^QI^ S!i§(Choiesteric Liquid Crystal) Saias^; 

S SS8fe SIMS 9!!SaAISXI. 
2 

^:?i ^¥ ^011 diese^f ?i^xfeoi ^xf^iss ch^ a^i§ ^ses 8^fe s^A^s oijsa 

AISXI. 
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s=?a 3 

m 2 ihOll 2iWA). 

A/4 ^^ti^m 3ife QWP(Quarter Wave Plate)gjl ^SSS Sffe StMS sijaSAIS 

XI. 



S?9 4 

fli 1 ifOII 9iO{M. 

&±E^B ea!8(contact hole)l gSKM 6f3l Hfet Sa!XI^£l2| =912! E^^ aSll 
2£ »h e^Ara 9!i3SAI3». 



ii^sr 5 

fli 1 »OII 2ICHA1. 

4^:31 Suggs ^IO^^(nematic) Ol^OiM 'Hmm ^a°S mfe eJAH 2!<§SAISX|. 
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sra 



'ST4 



^11 2 



— ST5 
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